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Size Exclusion Chromatography. Size exclusion chromatography (SEC) analysis was performed on a system composed of an Agilent 1260 Infinity II LC system equipped with an Agilent guard column (PLGel 5 μM, 50 × 7.5 mm) and two Agilent Mixed-C columns (PLGel 5 μM, 300 × 7.5 mm). The mobile phase used was either DMF (HPLC grade) containing 5 mM NH4BF4 at 50 o C at flow rate of 1.0 mL min -1 (poly(methyl methacrylate) (PMMA) standards used for calibration), or THF (HPLC grade) containing 2% v/v NEt3 at 40 o C at flow rate of 1.0 mL min -1 (polystyrene (PS) standards used for calibration).
Number average molecular weights (Mn), weight average molecular weights (Mw) and dispersities (ĐM = Mw/Mn) were determined using either Wyatt ASTRA v7.1.3 or Agilent GPC/SEC software. , and results were analyzed using Malvern DTS v7.03 software. All determinations were repeated 5 times with at least 10 measurements recorded for each run. Dh values were calculated using the Stokes-Einstein equation where particles are assumed to be spherical, while for worm-like particles DLS was used to detect multiple populations and obtain dispersity information.
Micro-Differential Scanning
Small-Angle X-Ray Scattering. SAXS measurements were made using a Xenocs Xeuss 2.0 equipped with a micro-focus Cu Kα source collimated with Scatterless slits. The scattering was measured using a Pilatus 300k detector with a pixel size of 0.172 mm × 0.172 mm. The distance between the detector and the sample was calibrated using silver behenate (AgC22H43O2), giving a value 2.481(5) m. Samples at 10 mg/mL were mounted in 1mm borosilicate glass capillaries. The magnitude of the scattering vector was calculated from q = (4π/λ) ⋅ sin(θ/2), where is the angle between the incident and scattered X-rays and λ is the wavelength of the incident X-rays. The accessible range was therefore 4 × 10 7 ≤ q ≤ 1.6 × 10 9 m -1 . A radial integration as a function of q was performed on the 2-dimensional scattering profile and the resulting data corrected for the absorption and background from the sample holder. Modelling of the S4 scattering form factor was achieved by parameterization and fitting of several different models drawn from Pedersen, 1 using R statistical software 2 and the library 'FME'. 3 Transmission Electron Microscopy. Dry-state stained transmission electron microscopy (TEM) imaging was performed on a JEOL JEM-1400 microscope operating at an acceleration voltage of 80 kV. All drystate samples were diluted with deionized water to appropriate analysis concentration and then deposited onto formvar-coated or GO-coated copper grids. After roughly 1 min, excess sample was blotted from the grid and the grid was stained with an aqueous 1 wt% uranyl acetate (UA) solution for 1 min prior to blotting, drying and microscopic analysis.
Cryogenic transmission electron microscopy (cryo-TEM) imaging was performed on a JEOL JEM2100Plus microscope operating at an acceleration voltage of 200 kV. Vesicle samples for cryo-TEM analysis were prepared, after dilution with deionized water, by depositing 8 μL of sample onto a laceycarbon grid followed by blotting for approximately 5 s and plunging into a pool of liquid ethane, cooled using liquid nitrogen, to vitrify the sample. Transfer into a pre-cooled cryo-TEM holder was performed under liquid nitrogen temperatures prior to microscopic analysis.
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Evaluation of Oligomer Hydrophobicity
LogPoct Analysis. Octanol-water partition coefficients (LogPoct) were calculated for monomers and oligomeric models in Materials Studio 2018, 4 using an atom-based approach (ALogP98 method) 5 for all molecular models containing C, H, N, and O atoms.
Surface Area Analysis. Octanol-water partition coefficients (LogPoct) were normalized by solvent accessible surface area (SA) using Materials Studio 2018. 4 First, single oligomers were subjected to a Geometry Optimization procedure using the Forcite Molecular Dynamics (MD) module with a COMPASS II force field. The force field contains information on important parameters, like preferred bond lengths, bond angles, torsion angles, partial charges, and van der Waals radii that influence the conformation. [6] [7] [8] To minimize energy and determine a preferred conformation, these simulations ran until the energy of the oligomer decreased below predetermined convergence criteria (1 × 10 -4 kcal mol -1 energy convergence, 0.005 kcal mol -1 /Å force convergence, and 5 × 10 -5 Å displacement convergence). Second, these SA values represent solvent accessible surface area created by an algorithm that rolls a ball over the surface of the oligomer. To ensure the SA values are meaningful in the context of octanol-water partition coefficients (LogPoct), the probe had a 1.4 Å radius to match the size of a water molecule. Third, to monitor variations in surface area calculations as the n-mer size increased, oligomers were annealed for 25 cycles using a sinusoidal temperature ramp (300 -500 K) to maximize variability in SA values. After averaging SA values for cycles 21-25, the standard deviation ranged from 0.3-2.9% with an average of 1.2%.
Models. Scheme S1 depicts a representative sample of imide-based oligomers ranging from 3-mers to 12-mers. The size of the largest models approached molecular weight values for polymers that allow aqueous ROMPISA. Although the functional groups varied depending on the monomer, a consistent cis/trans ratio (~1:1) and vinyl end-groups mimicked experimental conditions.
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Scheme S1. Representative sample of imide-based oligomers ranging from 3-mers to 12-mers for hydrophobicity analysis of aqueous ROMPISA. 10 and amines (pH > 2) 11 . However the extreme pH ranges, such as pH < 2 or > 10, typically produce deviations due to common-ion effects or aggregation.
In order to improve the predictive capability of equation 2, precise knowledge of solution pH and pKa of functional groups is required. For small molecules, typical pKa values for aliphatic (~10-11), benzyl (~9), and aromatic (~4-5) amines are well known. 12 Interestingly, pKa values for aliphatic amines on polymers are lower since neighboring groups influence each other. For example, the dimethylamino groups in poly(dimethylaminoethyl methylmethacrylate) (PDMAEMA) have pKa values ~7.0-7.5. [13] [14] [15] Using a pKa value of 7.0 for the dimethylamino group of monomer M11, a substantial decrease in hydrophobicity is noted in Figure S2 as pH decreases.
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Figure S2. Effect of pH variation on hydrophobicity of ROMP oligomers for M11 bearing dimethylamino pendant groups.
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Synthetic Methods
Synthesis of exo-5-Norbornene carboxylic ester alcohol -M2
A round bottom flask was charged with exo-5-norbornenecarboxylic acid (0.50 g, 3.6 mmol, 1 eq), ethylene glycol (0.60 mL, 11 mmol, 3 eq), DMAP (44 mg, 0.36 mmol, 0.1 eq), and 20 mL of CH2Cl2.
Then, DCC (0.75 g, 3.6 mmol, 1 eq) was added to the flask in one portion. The reaction mixture was stirred overnight at room temperature. The following day, the precipitated dicyclohexyl urea was removed by filtration and the crude product was concentrated under reduced pressure and purified by column chromatography using silica gel as the stationary phase and a gradient from 0-50% EtOAc in hexane as the eluent to afford the pure product as a colorless oil (0.18 g, 37% 
Synthesis of exo-5-Norbornene NHS-ester
exo-5-Norbornenecarboxylic acid (2.00 g, 14.5 mmol, 1 eq), EDC.HCl (3.47 g, 18.1 mmol, 1.25 eq) and 1-hydroxypyrrolidine-2,5-dione (2.08 g, 18.1 mmol, 1.25 eq) were stirred in CH2Cl2 (50 mL) overnight at room temperature. The mixture was diluted with water (50 mL) and then the aqueous mixture was extracted with CH2Cl2 (2 × 25 mL). Afterwards, the combined organic phases were washed twice with saturated aq. NaHCO3 (2 × 50 mL), followed by saturated aq. NH4Cl (2 × 50 mL) and brine (50 mL). The organic phase was dried over MgSO4 and the solvent was removed in vacuo to yield an off-white solid.
The solid was recrystallized from ethanol to afford the pure product as white crystals (1.62 g, 47%). 
Synthesis of exo-5-Norbornenecarboxamide -M3
exo-5-Norbornene NHS-ester (1.0 g, 4.3 mmol, 1 eq) was dissolved in 50 mL of MeCN in a round bottom flask. Then, 40 mL of NH4OH solution (28% in H2O) were added to the flask. The reaction mixture was stirred for 30 min at room temperature. The reaction mixture was then diluted with 100 mL of DI H2O.
The flask was placed in an ice bath, and the solution was acidified to pH ~ 7 using concentrated HCl solution. The aqueous solution was then extracted with CH2Cl2 (2 × 50 mL), and the combined organic layers were dried over MgSO4 and concentrated under reduced pressure to afford the pure product as a white powder (0.57 g, 97%). 
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Synthesis of exo-Norbornene imide methyl ether -M5
cis-5-Norbornene-exo-2,3-dicarboxylic anhydride (1.0 g, 6.1 mmol, 1 eq) was dissolved in 15 mL of toluene in a round bottom flask. 2-Methoxyethylamine (0.59 mL, 6.7 mmol, 1.1 eq) was then added to the flask. The flask was fitted with an air-cooled condenser and the reaction mixture was heated at reflux for 4 h. The reaction mixture was then cooled to room temperature and concentrated under reduced pressure.
The resulting residue was redissolved in 30 mL of EtOAc, and the EtOAc solution was washed with 1M
HCl solution (30 mL) and brine, dried over MgSO4, and concentrated under reduced pressure to afford the pure product as a colorless oil (1.3 g, 99% 
Synthesis of exo-Norbornene imide alcohol methyl ester -M6
A round bottom flask was charged with exo-norbornene imide alcohol (M9) (0.20 g, 0.97 mmol, 1 eq), triethylamine (160 µL, 1.2 mmol, 1.2 eq), and 5 mL of CH2Cl2. The flask was placed in an ice bath. Acetyl chloride (90 µL, 1.0 mmol, 1.1 eq) was added dropwise via a glass syringe. The reaction mixture was allowed to warm to room temperature and was stirred overnight. The reaction mixture was then concentrated under reduced pressure and the resulting residue was redissolved in 20 mL of CH2Cl2. The
CH2Cl2 solution was washed with 1M HCl solution (20 mL) and brine, dried over MgSO4, and concentrated under reduced pressure to give the product as a colorless oil (0.22 g, 93% Ethanolamine (160 µL, 2.6 mmol, 2 eq) was then added to the flask. A white precipitate immediately formed following this addition. The reaction mixture was stirred for an additional period of 2 h at room temperature. The precipitated solids were removed by filtration and the filtrate was further dried under vacuum. The crude product was further purified by successive azeotropic distillations using toluene to remove the excess ethanolamine, giving the pure product as a colorless oil (0.23 g, 98% 
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Figure S14. 13 C-NMR spectrum of exo-5-norbornene carboxylic amide alcohol (M8) in CDCl3.
Synthesis of exo-Norbornene imide alcohol -M9
The synthesis of exo-norbornene imide alcohol (M9) was carried out according to a previously described process. 16 cis-5-Norbornene-exo-2,3-dicarboxylic anhydride (5.00 g, 30.5 mmol, 1 eq) was dissolved in 40 mL of toluene in a round bottom flask. Ethanolamine (2.20 mL, 36.6 mmol, 1.2 eq) was then added to the flask. The flask was fitted with an air-cooled condenser and the reaction mixture was heated at reflux for 4 h. The reaction mixture was then cooled to room temperature and concentrated under reduced pressure. The resulting residue was redissolved in 30 mL of EtOAc, and the EtOAc solution was washed with 1M HCl solution (30 mL) and brine, dried over MgSO4, and concentrated under reduced pressure to afford the pure product as colorless crystals (5.62 g, 89% 
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Synthesis of exo-Norbornene imide mPEG8 -M10
An Erlenmeyer flask was charged with cis-5-norbornene-exo-2,3-dicarboxylic anhydride (3.0 g, 18 mmol, 1 eq) and urea (1.2 g, 19 mmol, 1.1 eq). The flask was placed in an oil bath that had been pre-heated to 160 °C. The solids melted, and gas evolution was observed that continued until the completion of the reaction. The reaction mixture was heated at 160 °C for 20 min. Boiling hot H2O (75 mL) was added to the flask, and the suspension was stirred at reflux until all of the solids dissolved. The flask was then removed from the oil bath and was allowed to cool to room temperature. The product crystallized upon cooling, and was isolated via vacuum filtration to yield exo-5-norbornene imide, which was dried under vacuum and used in the next step without further purification.
A 2-necked round bottom flask was charged with exo-5-norbornene imide (2.25 g, 13.8 mmol, 1.2 eq), poly(ethylene glycol) methyl ether (Mn ~ 350 Da, 4.00 g, 11.5 mmol, 1 eq), PPh3 (3.62 g, 13.8 mmol, 1.2 eq) and 80 mL of THF. The flask was sealed with a rubber septum and placed under N2 atmosphere. Once all solids had dissolved, DIAD (2.7 mL, 13.8 mmol, 1.2 eq) was added dropwise via a glass syringe. The reaction mixture was stirred at room temperature overnight. MeOH (10 mL) was added to quench the reaction. The reaction mixture was concentrated under reduced pressure. H2O (50 mL) and hexane (50 mL) were then added to the flask and the precipitated solids, which were assumed to be PPh3=O, were removed by vacuum filtration. The biphasic mixture was transferred to a separatory funnel, and the H2O layer was extracted with CH2Cl2 (2 × 50 mL). The organic layers were combined, washed with brine, dried over MgSO4, and concentrated under reduced pressure. The crude product was further purified by column chromatography using silica gel as the stationary phase and a gradient from 0-5% MeOH in EtOAc as the eluent to afford the pure product as a colorless viscous oil (4.21 g, 74% 
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Figure S17. 1 H-NMR spectrum of exo-norbornene imide mPEG8 (M10) in CDCl3.
Synthesis of exo-Norbornene imide tertiary amine -M11
The synthesis of exo-norbornene imide tertiary amine (M11) was carried out according to a previously described process from our group. 19 
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Synthesis of P(M11)12-b-P(MX)n Diblock Copolymer Nano-Objects by Aqueous Ring-Opening
Metathesis Polymerization-Induced Self-Assembly (ROMPISA)
A typical procedure for the synthesis of P(M11)12-b-P(M5)n (n = 15, 20, 30, 60, 120, and 180) diblock copolymer nano-objects via aqueous ROMPISA is described. 19 Three stock solutions were first prepared:
(1) a solution of 35.3 mg of M11 in 300 μL of filtered THF; (2) a solution of 11 mg of G3 in 200 μL of filtered THF; and (3) a 11.1 mg/mL solution of M5 in phosphate buffer (pH = 2). Then, solution (1) was added to a vial equipped with a stir bar. Solution (2) was then added to the vial of solution (1) (monomer M2 required heating and sonication for dispersion in aqueous media).
Synthesis of Water-Soluble P(M10)11-b-P(M10)n Diblock Copolymers by Aqueous Ring-Opening Metathesis Polymerization (ROMP)
For corona-forming monomer MX = M10, a typical procedure for the synthesis of water-soluble P(M10)11-b-P(M10)n (n = 15, 20, 30, 60, and 120) diblock copolymers via aqueous ROMP chainextensions was followed using a P(M10)11 macroinitiator. 19 Three stock solutions were first prepared: (1) a solution of 33.3 mg of M10 in 300 μL of filtered THF; (2) a solution of 9 mg of G3 in 200 μL of filtered THF; and (3) a 11.1 mg/mL solution of M10 in phosphate buffer (pH = 2). Then, solution (1) was added to a vial equipped with a stir bar. Solution (2) was then added to the vial of solution (1) After ~2 min, aliquots of 100, 75, 50, 25, and 12.5 μL of the P(M10)11 macroinitiator solution were transferred to five new vials equipped with stir bars. The aliquots were then diluted to 100 μL total volume using filtered THF. 900 μL of solution (3) were then added via pipette to each of the five vials. Each polymerization solution was thoroughly mixed following this addition by drawing up the entire volume into the pipette tip and ejecting the liquid back into the vial (4×) and stirred for ~5 min prior to 1 H-NMR and SEC analyses. b Morphologies observed from dry-state TEM imaging, using 1 wt% uranyl acetate (UA) solution for staining (Key: S -spherical micelles, W -worm-like micelles, V -vesicles). b Morphologies observed from dry-state TEM imaging, using 1 wt% UA solution for staining (Key: S -spherical micelles, W -worm-like micelles, V -vesicles). b Morphologies observed from dry-state TEM imaging, using 1 wt% UA solution for staining (Key: S -spherical micelles, W -worm-like micelles, V -vesicles). b Morphologies observed from dry-state TEM imaging, using 1 wt% UA solution for staining (Key: S -spherical micelles, W -worm-like micelles, V -vesicles). b Morphologies observed from dry-state TEM imaging, using 1 wt% UA solution for staining (Key: S -spherical micelles, W -worm-like micelles, V -vesicles). 22.9 ± 0.5 0.17 ± 0.01 S a Dh and PD values measured from DLS analysis (the error shows the standard deviation from 5 repeat measurements).
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Supplementary Characterization Data for P(M11)12-b-P(MX)n Diblock Copolymers
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b Morphologies observed from dry-state TEM imaging, using 1 wt% UA solution for staining (Key: S -spherical micelles, W -worm-like micelles, V -vesicles). To test our assessments made by inspection of dry-state and cryo-TEM images, two examples of the ROMPISA solutions were selected for further investigation by SAXS analysis from the bulk sample. We S41 found that in each case, P(M11)12-b-P(M5)30 and P(M11)12-b-P(M5)180, the data recorded was not consistent with any of several differently parameterized models for scattering by long worm or vesicular structures. Indeed, the best fits were obtained via the parsimonious model: spherical particles of homogeneous density of non-uniform size, i.e. incorporating a parameter to measure the particle size distribution. According to the fitted model, the intensity weighted average particle size (external radius, RZ) for P(M11)12-b-P(M5)30 was RZ = 8.4 ± 0.0 nm, while for P(M11)12-b-P(M5)180 was RZ = 16.8 ± 0.1 nm. These sizes were judged to be consistent with the imaging data.
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